Use of iron monocarboxylates in the two-step preparation of poly(ester-urethane)s.
Five different iron monocarboxylates were used as catalysts in the two-step preparation route of lactic acid based poly(ester-urethane)s (PEU). In the first step, a hydroxyl-terminated poly(lactic acid) prepolymer was prepared, which in the second step was linked with 1,6-hexamethylene diisocyanate. The resulting polymers were characterized by titration, size exclusion chromatography, differential scanning calorimetry, and nuclear magnetic resonance spectroscopy, and the mechanical properties were tested as well. Iron monocarboxylates proved to be efficient catalysts in the preparation of a hydroxyl-terminated prepolymer (lowest acid number obtained: 0.08). The same catalyst systems proved also to be highly efficient in the linking step yielding a high molar mass PEU. Semicrystalline PEUs could be prepared at 160 and 180 degrees C by using the iron acetate of different oxidation state. PEU prepared at 200 degrees C was amorphous, which could be related to racemization during the polycondensation. By using the fluorinated iron acetate amorphous PEUs was prepared at all reaction temperatures. The molar mass of the prepolymers and the PEUs increased as a function of the polycondensation temperature for all catalysts used. The highest weight-average molar masses (M(w)) were obtained by using the fluorinated iron acetate.